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ABSTRACT 



This study investigates the ideas and beliefs of a small 
group of high school science teachers about student observations in the 
science classroom. Student views on science classroom observations have been 
previously reported on, but teachers and their students' ideas about 
observation is a very little researched area in science education. There are 
a significant number of students that do not consider observation relevant in 
the science learning process. The data for this study was collected from 
teachers and students in three 10th grade science classes. (Contains 13 
references.) (YDS) 



Reproductions supplied by EDRS are the best that can be made 
from the original document. 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Office of Educational Research and Improvement 

EDUCATIONAL RESOURCES INFORMATION 
Jy CENTER (ERIC) 

□k-this document has been reproduced as 
§ received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 



Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



THE INFLUENCE OF TEACHERS ON 
STUDENT OBSERVATION IN SCIENCE CLASSES 



Filocha Haslam & Richard Gunstone 

Faculty of Education 
Monash University 



Paper given at the Annual Meeting of the 
National Association for Research in Science Teaching 
San Diego, April 1998 



BEST COPY AVAILABLE 



2 



INTRODUCTION 

The essential purpose of this investigation was to explore in detail the ideas and beliefs of a 
small number of high school science teachers about observation and the processes of 
observation in their teaching of science, and to then consider these ideas and beliefs in terms of 
both the teaching approaches used in their science classes and the ideas and beliefs about 
observation held by the students in their science classes. The detail of the views of these 
students about observing in science classes has been reported previously (Haslam & 

Gunstone, 1996). 

In that earlier paper we argued the significance of the study in terms of the ways science 
curriculum documents and science teaching practices overwhelmingly assert the importance of 
observing. An examination of almost any school science curriculum document will reveal that 
student observation is held to be central to the learning of science. A systematic inspection of 
such documents from the U.K., Australia and New Zealand that was undertaken at the 
beginning of this study provides many examples of this. We give just one here, taken from the 
school science curriculum document from that part of Australia in which the study was 
conducted. 

Observation and direct experience are crucial in concept development and in challenging 

existing beliefs and understandings. (Malcolm, 1987, p.72) 

However there is little known about how teachers (and their students) construe the nature and 
value of observation in their science teaching/leaming. As an illustration of this assertion 
consider the recent handbook of research in science education (Gabel, 1994). The index for 
that volume contains no entry under “observation”, nor any entry about observation under 
“Teaching” (although there is an entry for “beliefs, about nature of science”), “Learning”, 
“Science Laboratory” or “Student”. The need for some understanding of how teachers and 
students see the nature and value of observing to their teaching/leaming is well illustrated by 
considering the nature of a science classroom where a significant number of students do not see 
observing as relevant to their science learning - clearly such a classroom will be substantially 
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believe that observing is central to their science learning. The comparison will be even shaper 
between a class whose teacher sees observing to be central to learning and a class whose 
teacher holds the opposite view. In the latter class students will rarely be given tasks that 
require them to observe. 

We do know that existing cognitive knowledge and beliefs held by an observing student 
influence both the nature and interpretation of his/her observations (eg. Appleton, 1990; 

Driver & Bell, 1986; Gunstone, 1993; Rowell & Dawson, 1988). That is, regardless of how a 
student construes the nature and process of observation, the observation itself is theory-laden. 
The observing of science graduates is also known to be theory-laden (eg Gunstone, 1994; 
Haslam & Gunstone, 1997). This adds to the importance of this study - not only do we know 
little about students’ ideas and beliefs about observation in science classes, we do know that 
observing is not a simple matter of direct reproduction of stimuli, that ‘“Looking at’ is not a 
passive recording of an image like a photograph being reproduced by a camera” (Driver, 1983, 
p.l 1). Thus we have evidence of complexity in at least some aspects of the process of 
observation. It is clear that these same perspectives are an appropriate way to consider 
observation by adults (such as practising teachers) when they are in a learning role. However 
there is no systemic information about the ways in which teachers conceive of observing and 
its use in their science teaching. 

THE VIEWS OF OBSERVATION UNDERPINNING THIS STUDY 

While “observation” is often described as one of the processes of science, a number of authors 
(eg. Millar, 1990) have noted that observation is not a process that is exclusive to science. A 
major consequence of this is that it is necessary to consider how observation is seen to be 
conducted in science. In this study we take the views of Russell et al. (1993) about what they 
term “scientific observation” to be an appropriate guide to the issues about observation on 
which this study should focus. In summary these views are: 

• Scientific observation is not a process to be carried out in isolation. It forms part of 
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• Scientific observation has a specific meaning, and that meaning is closely related to 
the purpose of the investigation. 

• Though it may appear straightforward, scientific observation is actually a very 
complex process. 

• Conceptual knowledge cannot be removed from the process of scientific observation 
as it guides the selection and interpretation of observations made. 

• The observer’s perception of the purpose of the task interacts with the knowledge 
and experience of the observer in the observer’s decisions about what features are 
relevant. 

These views are consistent with those of other authors (eg. Driver, 1983) and indicate the 
ways in which we conceptualised scientific observation as we planned this study. 

METHODOLOGY AND PROCEDURES 

The study had three data sources: teachers, students and the science classrooms where these 
teachers and students taught/leamt science. Both pencil-and-paper instruments and closely 
related interviews were used with teachers and students; data about the classrooms of these 
teachers and students and their approaches to observing during science laboratory work were 
gained by long term observation by the first author, including some videotaping. The 
classroom observations informed aspects of the interview approaches. 

Data collection methods : The statements about scientific observation in the previous section 
of this paper were a strong guide to the construction of the pencil and paper instruments and 
the interview schedules, as were a number of small pilot investigations. These pilots are not 
detailed here, but were most varied: many interviews using a variety of questions and 
approaches with young and adolescent students in out-of-school settings; informal interviews 
during laboratory classes with first year university science students; observation (including 
class videotaping) of final year high school science student teachers undertaking a series of 
observation tasks, and questionnaires completed by these student teachers about the 
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The pencil and paper instruments (student and teacher versions) were administered in March 
of the year of data collection (the school year in the system in which the study was conducted 
runs February-December), the classroom observations undertaken for several weeks post . 
March, then the student interviews conducted in June-July and the teacher interviews in 
August. This approach was intended to allow data gathering from a wider group of students 
via pencil and paper and then interview data from a smaller sample, with the interview 
protocol informed by the observations and thus likely to have some differences from the 
pencil and paper instrument. The same approaches were adopted for the collection of data 
from the teachers - pencil and paper before any observations, observations, interview. In this 
paper we focus on the interview data; hence we focus in this section on the nature and 
development of the interview schedule. 

The development of the teacher interview schedule : The initial teacher interview protocol that 
was created after the pilot studies and literature reviews had 6 sections. These sections were 
designed to probe: 

(i) an actual act of observing (a piece of chocolate) and which of a number of given 
propositions were seen as observations (these propositions contained statements that we see 
as observations, eg. “The chocolate is brown”, and statements that we see as not observations, 
eg. “The chocolate contains sugar”); 

(ii) what the word “observation” meant to the teachers, whether they perceived differences in 
the ways their students observed and what they believed observation meant to their students 
in different experiments, and how they saw observation in terms of the science learning of 
their students; 

(iii) the teacher’s understanding of the meaning and significance of “inference” in science 
experiments; 

(iv) reactions to a number of statements about observing in school science experiments, 
presented as statements from other students; 

(v) what they believed their students paid attention to while observing during science 
experiments; 
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(vi) any thinking and questioning undertaken by them during the conduct of experiments 
undertaken in their own science learning, and their views about questioning undertaken by 
their own students during experiments. 

The student interview schedule was similar - it differed in that only students’ views about 
their own observation and their approaches were sought (eg part (v) of the student interview 
explored what the interviewee paid attention to as he/she was observing in science 
experiments), and specific reference to the most recent experiment the students had done prior 
to their interview. 

Pencil-and-paper instruments based on the interview schedules were also constructed, for both 
the teacher and the student versions of the interview schedule. 

The classroom observations resulted in the addition of a seventh section to the interview 
schedules for both teacher and student, and some other minor changes. The addition probed 
teachers’ perceptions of the impact of group size on the approaches of students to 
experiments and observing (and, for the student protocol, students’ perceptions of the ways 
the groups in which they worked during science experiments proceeded with the task, and 
how this was influenced by the size of the group). 

A copy of the final form of the teacher interview schedule is in Appendix 1 to this paper. 

The subjects of the study: All interviewees were drawn from three Grade 1 0 science classes 
in a typical large urban government high school in Victoria (Australia). At this level of high 
school in Victoria, science is a single subject (rather than there being separate subjects called 
“physics”, “chemistry” etc) and is undertaken by all students. Three classes were targeted, 
with a total of 37 students being selected for interview. This represented just over half of each 
class. Selection from each class was by the class teacher, and was based on our request to give 
a variety of levels of science achievement. The three teachers of these three science classes 
were those interviewed for the study. All interviews were conducted by the first author who, 
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was already well known to the teacher and student interviewees. The interviews were 
conducted in an office in the school. All 37 student interviews and the three teacher 
interviews were taped and transcribed. This paper will report analyses of these transcripts, 
with some additional reference to the data from the pencil-and-paper instrument which was 
completed by all members of the three classes. By chance all three teachers were male, thus 
the masculine pronoun is used throughout. 



FINDINGS 

As the essential purpose of this study was to not just investigate the ideas and beliefs of the 
three teachers about observation and the processes of observation in their teaching of science, 
but also to consider these ideas and beliefs in terms of the notions of their students, we begin 
our reporting of data by briefly summarising the previously reported outcomes of the 
investigations of the ideas and beliefs of the students. The detail of these student data and 
conclusions is in Haslam and Gunstone (1996). The teachers and their classes are referred to 
below as “A”, “B”, “C’\ 

A summary of the ideas and beliefs of the students about observation 

1 . Many students saw observation as a teacher directed process (that is that one observed in 
an experiment that which the teacher indicated was to be observed). There was clear 
difference between the three classes, with this view being expressed by 10 (of 12) 
interviewees from Class C, 5 (of 14) from Class A, 5 (of 1 1) from Class B. 

2. The meaning for “observation” given by students often reflected the influence of the context 
of the most recent experiment they had done. Only a small number of responses gave any 
suggestion of any form of processing being involved in observing, and did so via use of 
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words like “understand” or “know”; again there were clear class differences: 4 from A, 6 
from B, 1 from C. 

3. In contrast to the responses to meaning for “observing” (above), many students reported 
undertaking quite high levels of intellectual engagement during specific observation tasks, 
and did so in sufficiently general terms as to suggest that this engagement occurred across 
laboratory contexts. Responses that indicated thinking/questioning during experiments that 
was attempting to understand an observation were given by 10 (of 14) from Class A, 5 (of 
11) from Class B, 4 (of 12) from Class C. 

4. Observation was seen by students to be important to their learning (by 95% of both 
interviewees and pencil and paper respondents). Within this very commonly held belief 
there were differences by class again, in this case in terms of the sophistication of the 
reasoning given to support the importance of observing to science learning (generally more 
thoughtful and more elaborated from Class A students; generally briefer and less thoughtful 
from Class C students). 

5. Observation was seen by many students to have contextual dependencies, some of which 
were unexpected. There were four forms of contextual dependency reported by at least 
some students. 

(a) The area of science involved - some students saw observing to be a different process in 
the different areas of science (physics, chemistry, biology). 

(b) Whether or not the experiment had intrinsic interest for the student - for many students 
greater intrinsic interest meant greater concern with observing. 

(c) Time required for the experiment - for some students an experiment that required 
considerable time was an experiment to which they did not give full attention (although this 
aspect of context clearly interacts with the other three). 

(d) Whether or not the content on which the experiment focussed was already known to the 
student - for a very small number of students knowing the content appeared to mean they 
would be more serious with the observation, for a greater number it meant that they took 
the observing tasks less seriously (on the obvious grounds that they knew what would 
happen). 
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There were no patterns evident in the responses by class on these aspects of contextual 
dependency, but, again, the students of Class A tended to be more thoughtful in their 
supporting reasoning than those of Class C. 

6. Almost all (95%) of the interviewed students saw their approaches to science experiments 
and observing to be influenced by the size of the group in which they worked. (This issue 
was not explored in the pencil and paper instrument; it was included in the interview as a 
result of the classroom observations.) The larger the group the greater the conscious 
division of labour that the group adopted (eg one person to observe for all, another to 
record). Most students saw two as the appropriate size for a student laboratory group. 
There were no class differences in the responses. 

7. While many students were able to distinguish statements that we saw as observations from 
statements that we did not see to be observations when given an observation task in 
interview (the task was the same as that given in Section 1 of the teacher interview - see 
Appendix 1), no student used the word “inference” or any reasonable alternative to 
describe the statements they said were not observations. 

There is in the above summary a very strong trend in terms of differences between classes - 
Class A students consistently described views about the nature and purpose of observing that 
were more consistent with those we assert are appropriate for science learners than the views 
of students in Class C. The thinking underlying opinions was consistently more elaborated 
from Class A students than from Class C students. In all issues, Class B students were either 
similar to A, similar to C, or between A and C. Thus the student data suggest a very strong 
teacher effect on the views and approaches of students. It is in the context of this teacher 
effect that we now turn to the data obtained from the teachers. 

The ideas and beliefs of the teachers 

We present the outcomes of the explorations of teachers ideas and beliefs as a series of 
statements, with the discussion of each statement containing some sense of the data 
underpinning the statement. The data that are presented have all come from the interviews 
with teachers. Where quotes are used the question that gave rise to the quote is indicated. 
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1. Teachers saw student observation as a teacher-directed process but had very 
different views of the nature of the teacher direction 

Teachers were unanimous in expressing the view that student observation is directed by 
teachers/teaching. However embedded in their elaborations of this view was a clear 
indication of the differing general views of teaching and learning and the roles of teachers in 
these processes held by each of these teachers, views that emerged across a number of 
sections of the interview. Consider for example the responses to “How do you think your 
students decide or know what to pay attention to during the observation part of the 
experiment?” (4[Q-1]) 

I think some would look at the aim of what the experiment was. Some or most will be 
working from prior knowledge, whether it be right or wrong, but they would be thinking may 
be of something similar, that they have experienced or seen before and to some extent predict 
the outcome in their head, and then check the outcome against that, after they have muddled 
their way through the experiment. (Tr. A) 

“I pay attention to what my teacher says to pay attention to”, and if they can do that I 
would be very happy for them, I think the second statement would apply to students those 
who are very smart alec.... and it applies to very good students who will be happy to observe 
what I ask them and observe other things. So I obviously say that this may be happening 
here, or this is, I would expect them to pay attention to. Maybe students may not be able to 
decide what [to pay attention to] because the teacher has not been clear in the sense of 
telling them “this is what you have to see this is what you do”. A lot of decisions then rest 
on the students. But in some experiments the observations are a couple or just one 
observation, and then they have to wait a bit then, in that case a smart student will write 
other things. I would expect the good students maybe to observe what I said and other than 
the normal things. (Tr. B) 

Most of my students would pay attention to what I say to pay attention to. No matter what 
other interesting thing comes up in the prac 1 they are not interested in it they just want to 
get the job done. As far as observations are concerned they are to observe a certain thing, 
which I tell them to. (Tr. C) 



In essence, teacher A saw the teacher direction of observing arising from “indirect” sources 
such as the aim of the experiment or the predictions he encouraged students to make; teacher B 
saw his statements to students about an experiment and what to do as helping students 
decide what to attend to; teacher C saw his assertions as to what to attend to as resulting in 
students attending to just that. These differences were seen in the classroom observations, 
both for what the teachers claimed about their roles in and approaches to directing observation 
and for the behaviour of students. The student interviews showed students to have views that 
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closely reflected the views of their teachers (eg the only students to indicate that the aims of 
an experiment helped them determine what to pay attention were from class A, twice as many 
students from class C as from either of the other two classes indicated that they paid attention 
specifically to that that the teacher directed them to). 



2. Teachers A and B, but not C, held the view that observation during science 
experiments includes mental processing 

During the interview teachers were asked for their own views about the meaning of 

observation, that is, what did the word “observation” mean to them (see App.l, 2[Q-1]). 

To use all senses to try and pull together some fact about the concept or the item or the 
function or the operation or whatever it is you are actually observing. (Tr. A) 

To carry out a set of instructions that you are supposed to do and after that observe the 
changes, these changes could be colour changes, could be like a measurement a change of 
state any kind of difference between the original. (Tr. B) 



What does it mean? I think it means something that they, um .. when I say seeing it may 
not necessarily be a visual thing, but something that they experience happening, first hand 
in the class. So it is something that I may have already spoken about or something that I 
am about to speak about, um, that they actually experience happening first hand in class. 

(Tr. C) 

For Teacher A, observing appears to include a broader sensory use and the mental processing of 
sensory input; for Teacher B, observing appears to involve carrying a task and mentally 
processing sensory input. For Teacher C, observing appears to involve looking and 
experiencing something new. The expectations of the three teachers about their students’ 
observations, as described in the first statement of results above, appear to reflect their own 
ideas about observation. 



3. Teachers A and B, but not C, saw observation to have contextual dependency 

Teachers A and B held the view that there were differences in the way that their students 

approached science experiments in Biology, Physics and Chemistry. 

Kids tend to be locked into subjects, more than the teachers are sometimes, most of the times. 
I think if you tell them it is Biology, they are more interested and more willing to look more 
closely at something. If you tell them it is Chemistry they might instantly dislike it a bit. If 
it is Physics they don’t want to pursue this ever again and they are less likely to do any kind 
of serious observations. (Tr. A) 

I am not very familiar with Biology,... in Physics they do an experiment in one condition and 
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expansion and change in volume in texture. In chemistry, it’s more to do like with a gas 
given off basically with chemical reactions. (Tr. B) 

However these content differences in observing are described in ways that are different from 
the ways those students who saw differences described them. Those students who asserted 
differences in observing by content did so from perceptions of the nature of the content (in 
simple terms, biology is different because there is always great time involved, so one can 
“switch on and off’ in the observing; physics does not involve observing, it involves 
measuring; chemistry involves observing as things happen). Teacher A used arguments 
related to student interest to explain his view of difference, while Teacher B has given a 
rather confused reason. When directly asked if he thought that his students would see 
observation across different content areas differently Teacher C responded “No”. 



4. Teachers held the view that student observation is fundamental in science learning 

When directly asked “Do you think observation is important in learning science?” (2[Q-4]) 

responses were: “Absolutely, it is fundamental” (Tr. A), “Very important” (Tr. B), “Yes... .” 

(Tr. C). To “How does observation help your students to learn science?” (2[Q-5]) they said 

They get to gather data and facts for themselves, and they build up some picture, maybe a 
concept that gives them an idea of the operation that is taking place. (Tr. A) 

They will strengthen their theory and help them to cultivate their interest in science. It will 
also help them to improve their practical skills, it will also widen their interest in science. (Tr. 
B) 

Yes, um, because, um, if you do [Pause] if you are expected to observe. I mean you could 
teach, [pause] it is possible to teach any subject not just science by just getting up there and 
saying ‘this is how it happens’. [Pause] But I think by doing practical things and observing 
them you see things happen for yourself. It becomes more relevant and it makes science 
[Pause], it breaks things a bit, and it is not [Pause] and there is no doubt then in the students’ 
mind of what you are saying it is not true, because they see it themselves. So that there is sort 
of reinforcement of things, and it is not just the teacher who has to drill everything into your 
heads. It is a way of learning where they can discover things themselves. (Tr. C) 

When asked to elaborate further, Teacher C continued with more in the same vein. We believe 
that Teacher C held the view that observing helped his students learn science, but did not have 
any substantive reasons as to why this might be so. Both Teachers A and B had reasons to 
advance to support their position. 



5. Teachers held the view that not all students observe during science experiments 
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Section 4 of the Interview Protocol explored this issue in a number of ways: using given 
statements for teachers to indicate how they saw their students undertaking observation; 
asking for “something different about the way you think your students” observe; asking for 
“something more that can help me understand the way your students” observe. 

There was clear recognition by all three teachers of the variation in student engagement with 
observing tasks, but rather different detail underlying this common view. This difference in 
detail is illustrated by some responses given to the second of the three questions in this 
section of the interview protocol. 

Each student probably has a different level of involvement . Some will copy others as they 
lack confidence in their own observation. Some students will be very precise in recording what 
they observe. Some will observe very well but not bother to record their observation. (Tr. A) 
(Note: This is in fact the response ofTrA to the pencil and paper item completed early in the 
study. In interview he referred to this written response as representing his views. It is of 
interest that he remembered this response some months later at interview.) 

They don’t want to do the tedious part of writing down the observations, they like to connect 
this, do this, etc. Some interesting things happening. Most of these kids are looking for 
something sensational and every time you hear, sir when are we going to make a bomb? 

When are we going to have something interesting? They like fun, they are not interested in 
dry experiments. They are only interested in the experiments in the sense that they want to 
see what is happening but they are not concerned or bothered about writing down and they 
hope that they can get the observations from another group. They do the experiment 
because they are forced to do it, because the teacher wants them to do it. So this is what I 
noticed about this and they come to the conclusion that the observations are practically the 
same with every group so they don’t have to worry about getting wrong observations, that is 
what most of them have the idea, which may be correct, but some observations may be 
different especially when the measurements are concerned. They are supposed to write their 
own observations, that also happens with Year 1 1 too, they will do the weighing and they just 
do the experiment and get the results from other group. Obviously when I found that out I 
said: “this is not on. These are not your observations.” But that is what the kids are doing, 
they are just hoping for another group to supply them with the information and they just do 
it. Not for the sake of learning, but, for the sake of seeing if there is something new 
happening. (Tr. B) 

They don’t follow the instructions, so no matter how you go through it, I mean we go through 
exactly what is to be done at the start, we go through the whole thing and they just are not 
listening and when they start doing the prac they are so excited or something and they 
haven’t listened and don’t end up doing the prac properly. It happens a lot. (Tr. C) 

Each of the teachers had something to offer to the third question (“tell me something more ”). 
Teacher A talked about the need he saw for things to happen quickly in laboratory work, a 
need he saw arising from the impact of television and the “two minute grab” on our culture , 
and from the continued time pressures that he saw operating in schools today. Both of 
Teachers B and C, on the other hand, talked about students not following instructions (“I 
cannot trust them to follow the instructions carefully”, Tr. B). 
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The general picture here then is of Teacher A having a somewhat positive view of the 
differential engagement he saw among his students - “each student probably has a different 
level of involvement” - while Teachers B and C were much more strongly focussed on deficit 
forms of interpretation - what students could not or did not do. 



6. Teachers held the view that when students work in groups during science 

experiments, the size of the student group has a significant impact on students’ 
approaches to observing 

The teachers were asked if they think that their students go about laboratory work and 

observing differently when they work in groups of three or four (7[Q-1]), and, if so, what is 

the difference (7[Q-2b]). A broadly similar position was advanced by all three teachers. 

I believe they operate differently in different sized groups. In smaller groups they are likely 
to do something . In larger groups they are more likely to let others do it and collectively not 
as much gets done. There would also be in the larger group a clear recognition by the kids in 
their group that maybe some are more able than others, and so you end up with two members 
of say a 4 group following the other two, and even then there will be one clear person who 
would do the observation and record for the group.. 

...generally we got too many kids and too little equipment. Mostly they will be working in 
groups of two to four. .. I prefer [groups of] two to one, I still run the occasional experiment 
where there will be one ... but that is rare. (Tr. A) 

In pairs at least 60% will tend to do their own observing. If it is more than two ... then the 
problem starts; you will find that only two of them will be doing and the other three will start 
yakking and this and that... What I notice regarding observations is that most of the times 
every group is doing the same experiment, which means that all the observations would be 
more or less the same, so, what I noticed about this is that sometimes the students do not 
depend on their own observations. Whatever they are doing they just do it for the fun of 
doing it, for having something to do, and they rely on the observations of other groups, when 
they know that, that particular group has good observations and they get the observations 
from them, although they have done the experiment they couldn’t be bothered in writing 
their own observations, they want to do the experiment, but they do not want to do the brain 
part of the work. (Tr. B) 

I guess so when they are working individually they will do it, [observe] sometimes in groups 
there are people who lay back and do not try to contribute, and some people who dominate 
proceedings, so I guess you see that. (Tr. C) 

There is strong consistency between these views and the views expressed by students. Here, 
it would seem, is an issue that, at least in terms of learning, all participants in these science 
classrooms see as a serious problem. 
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7. Teachers held the view that some students undertake self questioning when 
observing 

In response to 6[Q-3] all three teachers said that some of their students self question. The 
reasons provided for holding this view again were varied, and in the same general ways that 
teacher variation has already been described. 

On the quality of their questions, when they do verbalise them, some of their questions would 
indicate that they have given a bit more thought than suddenly come up with a question, I’d 
say the quality of their questions would indicate how much thought they have put into 
composing the question. (Tr. A) 

Sometimes I have students who ask questions even though I do not discuss, a student may 
come up with a question which is very relevant but which I did not even conceive. I have seen 
students ask normally questions which are beyond the scope of what is taught at that time and 
questions that normally require more knowledge or more theory to explain it, explain that 
kind of question and I normally notice that these type of questions are asked by the students 
who are really interested on that subject, or sometimes even can even get a question from a 
student who is very average student who suddenly .. you get surprised about the kind of 
question that kind of student can ask.. (Tr. B ) 

Natural curiosity, I am sure not all of them do. (Tr. C) 

Teachers were then probed about the kinds of questions they thought their students would 

ask themselves as they were observing. 

They would ask how and why questions. I always ask “what” questions, look what are we 
doing this for, there is probably more kids asking “what” in my class than I would myself, 
where I am looking at it and asking “how”, “why”, they are looking at it and asking ‘What are 
we doing this for’? (Tr. A) 

... what if questions, which shows that they are keen to find out what is going on .... I would 
assume that the kind of questions they ask themselves would be exactly the kind of questions 
they ask me, what would happen if I do this and that? Normally I would try to explain that 
you shouldn’t do this because you will not get the result we expected, or it will lead to some 
problems. Or I would tell them “you are not advised to do that” or I would tell them that that 
is beyond your scope. You are not required to do that but I can probably explain to you if you 
want to know or maybe it takes too long so I can explain to you later. Sometimes these kids 
are curious. (Tr. B) 

What? Why has this happened? What is the relevance of this, sometimes. (Tr. C) 



When then asked “ How many students in your class do you think already ask such questions 

whilst they observe? Why do you think so?” the teachers responded 

Most kids in my class at this stage are comfortable to ask a question even if it might be a dumb 
question, they don’t really mind asking a question and some in the class will laugh if a kid 
asked a question , but it is a non threatening way. (Tr. A) 

It is difficult for kids to ask questions. The kids would not know what questions to ask because 
they know very little about the subject. For example if it is a different observation what went 
wrono? Or if it is a different kind of observation what do von think it is likelv to hannen? Rnt 
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